We studied the MICs of triazoles against 15 Candida glabrata clinical isolates by the NCCLS M27-A2, Sensititre YeastOne, and Etest methods by using media at pHs 6.0, 7.0, and 7.4. Thirteen isolates were less susceptible to triazoles at pH 6.0 and more susceptible to triazoles at pH 7.4 compared to pH 7.0.
and 48 h after incubation at 35°C both visually and by the use of a spectrophotometer reading at 490 nm as previously described (7) .
Triazole MIC determinations were also performed in duplicate by the SYO method that included incorporation of Alamar Blue 100ϫ to a final concentration of 1% (vol/vol) per well. MICs were interpreted as the lowest antifungal concentration that corresponded to the first purple or blue well after 24 h of incubation at 35°C (1) . The Etest procedure included preparation of agar plates with MOPS-buffered RPMI 1640 medium-2% dextrose adjusted to the specified pH, Bacto Agar (1.5 g/dl), and previously described experimental procedures (2) . Etest triazole results include a wide array of elliptical profiles and trailing growth that required interpretation based on Etest photographically illustrated technical guideline 4 (AB Biodisk NA, Piscataway, N.J.). Tables 1, 2 , and 3 include the specific MICs generated by the NCCLS M27-A2 (48 h), SYO (24 h), and Etest (48 h) methods at the three pH values used against fluconazole, itraconazole, and voriconazole, respectively. In general, the MICs of 2 of the 15 C. glabrata isolates and both ATCC strains were unaffected by the alterations in pH. These two clinical isolates included a highly susceptible strain (Z-zAN) and a highly resistant strain (Z-zAS) that demonstrated essentially identical MIC profiles at the three pH values and by all of the susceptibility test methods used. The two quality control American Type Culture Collection strains were not affected by pH. The MICs were more easily interpretable at pH 6.0 compared to either pH 7.0 or 7.4. The 48-h MICs generated by the NCCLS M27-A2 method with a spectrophotometric endpoint was identical to the visual endpoint for Ͼ90% of the isolates tested at all three pH values. Figure 1 illustrates the optical density profile of a C. glabrata isolate tested by the NCCLS M27-A2 method. The graph demonstrates the higher MIC but sharper and correspondingly easier to visually interpret endpoint seen at pH 6.0. Assessment of MICs by the Etest method demonstrated reduction in triazole MICs with incremental pH increases (Fig. 2) .
The 24-h MICs were within 2 doubling dilutions of the 48-h MICs for 93 to 100% of the isolates at pHs 6.0, 7.0, and 7.4. Reduction of the pH to 6.0 was associated with significantly higher MICs (2 doubling dilutions higher) of fluconazole by both the NCCLS M27-A2 and Etest methods (P Ͻ 0.001) but not by the SYO method (P Ͼ 0.05). Conversely, the MICs at pH 7.4 were significantly lower than those at pH 7.0 by approximately 2 to 3 dilutions for all three susceptibility-testing methods (P Ͻ 0.01). More importantly, the number of isolates classified as fluconazole susceptible (Յ8 g/ml) was different: 6.6% at pH 6.0, 40% at pH 7.0, and 66% at pH 7.4. Itraconazole MICs at pH 7.4 were significantly lower than those at pH 7.0 by all three susceptibility-testing methods (P Ͻ 0.02). However, the MICs at pH 6.0 were not significantly higher than those at pH 7.0. Most of the isolates were resistant to itraconazole at pH 7.0, but 38% of them were susceptible (Յ0.125 g/ml) and 38% were dose-dependently susceptible (0.25 to 0.5 g/ml) at pH 7.4 by the NCCLS M27-A2 method. Reduction of the pH to 6.0 was associated with significantly higher voriconazole MICs (2 doubling dilutions higher) by both the NCCLS M27-A2 and SYO methods (P Ͻ 0.001) but not by the Etest method (P Ͼ 0.05). These MICs at pH 7.4 were significantly lower than those at pH 7.0 by approximately 2 dilutions by all three susceptibility-testing methods (P Ͻ 0.001). The percentages of isolates classified as voriconazole susceptible As demonstrated in the present study, the NCCLS M27-A2 method with media buffered to pH 7.0 did not consistently predict the activity of triazoles against C. glabrata at urine and blood pH values. The susceptibility profiles of fluconazole, itraconazole, and voriconazole were markedly improved at pH 7.4 compared to those at pH 7.0 when C. glabrata was tested. The two commercially available susceptibility-testing methods produced similar results. Further investigations assessing the clinical utility of antifungal susceptibility testing should take these findings into consideration.
